Molecular properties and regulation of mRNA expression for murine T cell-replacing factor/IL-5.
We previously cloned cDNA for a T cell-replacing factor (TRF) that has been defined as a T cell-derived lymphokine that acts on activated B cells as a B cell growth and differentiation factor. Based on the diverse activities of rTRF on different target cells, we proposed that TRF be called IL-5. In this study, the molecular characteristics of TRF/IL-5 prepared by rDNA technology and TRF/IL-5 mRNA expression in various T cell lines and normal T cells have been studied. Specific immunoassay showed that rTRF/IL-5, which is transiently translated in vitro by rabbit reticulocyte lysate, has an apparent m.w. of 14,000. By contrast, active forms of rTRF/IL-5 translated in Xenopus oocytes has an apparent m.w. of 45,000 to 50,000 in the nonreducing condition and migrates to the m.w. of 25,000 to 30,000 under the reducing condition, indicating that active form of rTRF/IL-5 consists of dimer forms. The rTRF/IL-5 does not show detectable levels of IL-2, IL-3, and B-cell stimulatory factor 1 (IL-4) activities. Northern blot hybridization of poly (A)+ RNA from constitutively TRF-producing B151K12 T cell hybridoma revealed a single 1.7-kb band hybridizing to the cloned murine TRF/IL-5 cDNA. The expression of TRF/IL-5 mRNA in B151K12 was augmented by the stimulation with PMA plus calcium ionophore. In contrast, neither thymoma BW5147 nor IL-2-producing T cell hybridoma A55, both of which produced an undetectable level of TRF, expressed detectable levels of TRF/IL-5 mRNA. Stimulation of EL 4 and D9 cells with PMA and Con A, respectively, induced an increase in the levels of TRF/IL-5 mRNA expression accompanied by TRF/IL-5 production, whereas both cell lines did not show significant gene expression in the absence of the stimulation. In spleen cells from Mycobacterium tuberculosis-primed mice, significant expression of TRF/IL-5 mRNA was detected only when the cells were stimulated with relevant Ag, PPD. Normal spleen cells stimulated with Con A showed a significant, but approximately four-fold less expression of TRF/IL-5 mRNA. Molecular and functional properties of TRF/IL-5 will be discussed.